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(57) Pedpepar:

CncrteMa maleHHs ABUryHa BHYTPILIHBOrO 3ropsiHHS, WO MICTUTb nanveHui 6ak, kapbiopatop Ans
hopMyBaHHSA NanMBHO-MNOBITPAHO-MACTULHOI CyMillli, BNYCKHWUI KOMEKTOP, rofnosky 6noka uuniHgpa
i3 BMYCKHUM TPaKTOM, SKUM Mae BXigHy TpybyacTy MNOPOXHWHY Ta KramnaHHy MOPOXHUHY i3
BCT@HOBMEHUM Y Hill BMYCKHUM KNnanaHOM, a TaKoX OKpeMy KrnarnaHHY NMOPOXHWHY i3 BCTAHOBNEHUM Y
Hi BUNYCKHUM KrnanaHoM Ta BUMYCKHWUI TPaKT, KnanaHHy KPULLKY, Ska repMeTUYHO 3aKpMBaE BEPXHIO
YacTuMHy rofnoBkM 6noka uwniHgpa i opmye BHYTPIWHIN NpOCTip ronoBku OGnoka uuniHgpa nig
KnanaHHOoI KPULLIKOI, MEeXaHIYHO-MPYXUHHO-BAXINTbHY CUCTEMY ra3opo3nofifibHOr0 MeXaHi3aMmy Yy
KOXYCi, PO3MoAinbHWUIA KynadkoBMMA Ban 3 Kynadkamm Ta 3ybyacTum KOMecom nig  KPWLLKOHO,
KomniHYacTui Ban, wWaTyH, NopLweHb, UMMHAP | KapTep. Y Tini ronoBku 6mnoka uuniHgpa BUKOHAHWNA
HACKpI3HWA KaHan, SKMA po3TalloBaHWUM Y CTiHUi KnanaHHOI MOPOXHWHU Ha Tapinkow BMYCKHOMo
KnanaHa, i KM cnony4ae BXigHy Tpyb4acTy NOPOXHUHY BNYCKHOIO TPakTy Ta KnanaHHy NOPOXHUHY i3
BHYTPILUHIM NPOCTOPOM FOMOBKM Gri0Ka uMmniHApa nig KnanaHHOK KPULLIKOK. BHYTpIWHIM npocTopom
nig KnanaHHOK KPULLKO, BHYTPILLHIM MPOCTOPOM YyCEepPeaMHi KOXXyxa MeXaHIYHO-MPY>XUHHO-BaXiNbHOI
CUCTEMWU Tra30pO3MOAINbLHOrO MexaHi3aMy, BHYTPILUHIM MPOCTOPOM Mif KPULLKOK PO3MOAiNbHOro
KynaykoBOro Bana Ta BHYTPILIHIM NPOCTOPOM KapTepa YTBOPEHO ChiflbHUA CNOMyyYyeHWin npocTip
MaLLieHHs1, 3'€AHaHNN MO TeKy4YOMYy cepefoBuLLYy 3 BMYCKHUM TPaKTOM Yepe3 3a3HayeHU HacKpisHUN
kaHan. Hackpi3HuiA kaHan BMKOHaHWMM i po3TalloBaHWi nig Kytom y mexax Big 30° go 65° pgo
NMo300BXHbLOI OCi ronoBkM Groka uuniHgpa, mae giameTp y mexax Big 1,8 4o 3,2 MM i BUKOHaHWI 3
MOXIMBICTIO CNPAMYBaAHHS YacTUHW NanNUBHO-NOBITPSIHO-MACTUIMbHOI CyMilli 3 KynoribHOI 30HU
BMYCKHOrO TPaKTy Yy 3a3Ha4YeHWi CMiflbHUA CNONyYEHUA NPOCTIp MalleHHs ansa 3abesneyeHHs
HaOXOMKEHHS aepo30nbHOI MaCTUNbHOI asu [0 eneMeHTIB  MeXaHiYHO-MPYXUHHO-BaXiNbHOI
CUCTEMW ra3opOo3MnofifbHOr0 MexaHi3My, po3nodifbHOro KyrnaykoBoro Bana, KoniH4acTtoro Bana Ta
kapTepa. Cncrtema MalleHHs chopMoBaHa 3 B3aEMOMOB'sI3aHUX BY3I1iB Ta €MIEMEHTIB, CMOMYy4YEeHUX Mo
TEeKy4yoMy cepeoBULLY B 3aMKHEHWUW LUPKYMALIMHUA KOHTYP NanMBHO-NOBITPSHO-MaCTUINBHOI CyMiLli
no wnsaxy: nanvBHMM Gak - kapOwpaTtop - BMYCKHWA KOMEKTOP - BMYCKHUM TpakT i3 BXigHOM
TPyO4acToK MOPOXHWMHOK - KranaHHa MOPOXHWMHA 3 BMYCKHUM KNanaHOM - HACKpi3HWM KaHan -
BHYTPILLUHI MNPOCTIp Mig KranaHHOK KPULLKOK - KOXYX MeXaHiYHO-NPYXMHHO-BaXifIbHOI CUCTEMM
rasopo3noginbHOro MexaHiamy - KpuLika po3nofifibHOro KyrnadkoBOro Bana 3 Kynadkamu i 3yb4actum
KONecom - KOMiH4YaCTUi Ban - KapTep - CTiHKM UMniHApa i3 UMKMNIYHUM MOBEPHEHHAM aepo30sito
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NanvBHO-MOBITPSHO-MacCTUINBHOT CYMiLLi Y HANPSIMKY BMYCKHOIO TpakTy.
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KopucHa Mogenb HanexwuTtb Ao ranysi MawnHobyayBaHHs, 30Kpema CTOCYETbCS CUCTEM MaLLEHHS
OBUTYHIB BHYTPILUHBOrO 3ropsiHHA, | MoXe OyTu BUKOpPUCTaHa Yy KOHCTPYKUIAX OOHOLUMNIHAPOBUX
YOTUPUTAKTHUX BEH3NHOBUX OBUIYHIB BHYTPILHBOrO 3ropsHHS Manoi noTyHocTi o6'emom Big 30 go
70 cm3, ki 3aCTOCOBYIOTLCS B aBialiiHUX NOPLUHEBUX ABWUryHax, 6e3ninoTHMX niTanbHUX anapaTtax,
aBiamogensix, a TakoX Yy MopTaTUMBHUX EHEepreTUYHUX i TPaHCMOpPTHMX YycTaHoBKax. KopucHowo
MOOEN0 € cucTemMa MalleHHSI OBUIYHIB BHYTPILIHBOrO 3ropsiHHA. Cuctema MalleHHSA npusHadeHa
Ansi 3abe3nedyeHHsa pPIBHOMIPHOTO 3MallyBaHHS BCiX TepTbOBMX nap i By3niB gsuryHa 6e3
BMKOPUCTAHHA OKPEeMOi MacnsiHOi BaHHM ab0 MacrsiHOro Hacoca LUMSIXOM OpraHisauii umpKynsauii
NanvBHO-MOBITPSHO-MACTUILHOI  CyMilli Y CRIMbHOMY BHYTPILWHLOMY MPOCTOPi ronoskn 6roka
umMniHapa, ra3opos3noAdifibHOro MexaHiamy, KoniH4acToro MexaHiamy Ta kaptepa ABuryHa.

Bioomi cuctemu MalleHHs ABUTYHIB BHYTPILLIHBLOMO 3ropsHHS, Y SKUX 3MalleHHA aeTanen i By3nis
30INCHIOETBCA 3a paxyHOK po3bpuskyBaHHA Mactuna abo nogadvi Moro nig TUCKOM i3 OKpemol
MacnsHOi BaHHM YW Hacoca. Taki CUCTeMM KOHCTPYKTMBHO CKNafHi, NOoTpebyloTb repmMeTudHuX
KOHTYPIiB MaCTUMbHWX KaHaniB, 4O4ATKOBMX HACOCHUX arperaTiB Ta 36inbLyoTe Macy ABUryHa.

Bigomi Takox cucTeMy MalleHHs, WO peanisyloTbCa Y ABUTyHaxX 3MillaHoro Tuny 3mallyBaHHS,
KONMM MacTuibHa KOMMOHEHTa BBOAWUTbLCA OO CKMady nanmMBHO-MOBITPAHOI cymiwi. 3okpema, Yy
aBuryHax tuny STIHL 4-MIX®, ki noeaHyoTb NPUHUMNU OBOTAKTHOIO M YOTUPUTAKTHOIO LMKMIB,
MacTUO NoJaeTbCA pas3oM i3 NanvBoMm Yepes KapbropaTop y KaMmepy 3ropsiHHs, Ae YacTKOBO OCigae
Ha JeTansax KpMBOLUUMHO-LIATYHHOro mexaHiamy. (Beb-cant "STIHL" ANDREAS STIHL AG & Co. KG:
STIHL 4-MIX® Engine Technology. [EnekTtpoHHMA  pecypc]. — Pexum  gocTyny:
https://www.stihl.co.uk/en/stihl-technology/engine-technology/4-mix-engine, aara 3BEPHEHHS
02.11.2025 [1]). OgHaK y 3a3HayYeHMX OBUryHax 3MalLEeHHSA efNeMeHTIB KnanaHHOro MexaHismy Ta
PO3MOAINbHOrO NPUBOAY € HEeAOCTaTHIM, OCKINbKA ManMBHO-MOBITPSHO-MACTUNbHA CyMill  He
HaaXoOWTb Yy BHYTPILIHIA MPOCTip ronoBku 6roka uwniHAgpa Ta B 30HY KyNaykoBOro MexaHiamy, a
crucTeMa He YTBOPHE 3aMKHEHOTO LIMPKYMALIMHOIO KOHTYPY NO TEKYy4OMY CepeaoBuLLY.

Bigomi Takox aBuryH aeiauinHui nopwHesun tuny "NGH GF38" (Beb-cant "THE MODELLING
HUB RCME&": Engines NGH GF38 by Kevin Crozier 6 April 2021. [EnekTpoHHUIA pecypc]. — Pexnm
poctyny: https://www.modelflying.co.uk/ngh-gf38/, pata 3BepHeHHa 04.11.2025 [2]) Ta ABWryH
asiauinHmn nopwHesun TNy "O.S. GF40" (Beb-cant "O.S. ENGINES MFG. CO., LTD.": O.S.
ENGINE GF40 INSTRUCTION MANUAL. [EnekTtpoHHun pecypc]. — Pexxum goctyny: https://www.os-
engines.co.jp/english/line_up/engine/air/single/img/manual/39400.pdf?utm_source, gata 3BepHEHHS
02.11.2025 [3]), y dkux peanizoBaHi NOAIOHI NPUHUUAM Ta CUCTEMM 3MAaLLEeHHS 3a AOMOMOrol
nanvBHO-MaCTUINBHOI CyMiLUi.

HeponikamMn uux cucteM MalLeHHA € BIiACYTHICTb KOHCTPYKTUMBHOIO CMOMYyYEeHHA BHYTPILLUHIX
NMOPOXHWH rOMNOBKM 6rnoka uwniHgpa, rasopos3noginbHOro MexaHisMy Ta kapTepa [ABWryHa, LWO
npu3BOAMTbL OO0 HENOBHOro abo HEPIBHOMIPHOIO 3MalleHHS BY3MiB, YTBOPEHHSA "CyxuMx 30H",
nokarnbHWX neperpieiB Ta NigBULLEHOrO 3HOCY AeTanew, Lo, y CBOK 4Yepry, BMMarae 3aiicHoBaTH
MiXIHTEpBarnbHe TexHiYHe O0OCnyroByBaHHS ABUryHiB (y TOMY uYMCni 3A4iACHIOBATM LUOHANMEHLUE
AEMOHTaX OBWryHa 3 aBiamogeni, po3bvpaHHs i 3MalllyBaHHS KranaHHUX MeXaHi3aMiB Ta eneMeHTIB
rasopo3nofinbHOro MexaHiamy) nicnsa KoXxXHuX 2-4 roguH ekcnnyaTtauii.

Hanbnuwkymm aHanorom KOpUCHOI Moeni € cucTema MalleHHs, Lo pO3KpMTa B KOHCTPYKLi
"OBWUryH BHYTPILIHBOIO 3ropsiHHS 3i 3MillaHMM 3mallyBaHHAM" (naTteHT PepepatuBHoi Pecny6rikum
HimeuunHn Ha BuHaxig Ne DE 102005039315 B4, MIK FO1M3/00, nyon. 18.06.2020 [4]). OnucaHa
cucTtemMa MalleHHSA [BUryHa BHYTPILIHBbOIO 3ropsAHHS MICTUTb nanueHui 6ak, kapbGropaTtop Ans
POpMyBaHHS NanNMBHO-NOBITPAHO-MACTUMBHOI CyMiLli, BIMYCKHUI KOMEKTOP; rofioBKy Grioka uuniHapa
i3 BMYCKHMM TpaKTOM, SKUA Mae BXigHy TpybyacTy MNOPOXHWHY Ta KrnanaHHy MOPOXHMHY i3
BCTAHOBMEHUM Y Hill BYCKHWUM KManaHoM, a TakoX OKpeMy KnanaHHy NOPOXHWUHY i3 BCTAHOBMEHUM Y
Hil BUMYCKHMM KIlanaHOM Ta BUMYCKHWUIA TPAKT; KNanaHHy KPULLIKY, SKa repMEeTUYHO 3aKpMBAE BEPXHIO
YacTMHY TOMoBKM Onoka uuniHapa i opMye BHYTPILLHIA MPOCTip ronoBkM 6noka uuniHapa nig
KNnamnaHHOI KPULLKOK; MeXaHiYHO-NPYXXUHHO-BaXiNbHY CUCTEMY ra3opo3nofifibHOro MexaHi3amy y
KOXYCi; PO3MNOAINbHUIA KynaykoBUA Ban 3 Kynadykamu Ta 3y04acTMUM KOMecoM nig  KPWLLKOH;
KOMiH4YacTU Barn, WaTyH, NopLUeHb, UMNiHAp i kKapTep. Y cuctemMi MalleHHS1 onMcaHo YOTUPUTaKTHUIA
OBUTYH BHYTPILWHBOrO 3ropsiHHSA 3 MoJdayeld NanuBHO-NOBITPAHO-MAaCTUbHOI CyMilli, YTBOpPEHOI B
Kapb6ropaTopi, 40 KaMepu 3ropsiHHA Yepe3 BMYCKHUI TPaKT. Y LibOMY pilleHHi MacTUrbHa KOMMOHEHTA
CyMilli 3maLlye nepeBaxHo AeTani KpUMBOLLMNHO-LWATYHHOro MexaHiaMy, ToAi 9K KnanaHHUN MexaHiam
i NpUBIA PO3NOAiNbHOro Bana oTpUMYIOTb 3MaLLEHHA NULLIEe 3a paxyHOK 3anuLLIKOBUX NapiB MacTuna ta
4YaCcTKOBOro po36puskyBaHHs. KpiMm TOro, y KOHCTpyKLii "0BMryHa BHYTPILUHbOrO 3ropsiHHA 3i 3MiLIaHUM
3MaLlyBaHHAM" BHYTPILLHI NPOCTOPY FOMNoBKu Grioka LuniHgpa, KoXKyxa ra3opo3nogifibHOro MexaHiamy
Ta KapTepa He YTBOPIOOTb CMiflbHOr0 BHYTPILLHBOIO MPOCTOPY, @ CMOMYYEHHS MiX HMMM BigOyBaeTbCA
nuwe Yepes BY3bKi TEXHOSMOrYHI KaHanNu Ansa BiABeAEHHSA KapTepHUX rasie. Y Ui cucTeMi MalleHHS
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BiACYTHIN 3aci6 (oTBip, kaHan), Skuin 6u 6esnocepedHbO CrornyyYaB BMYCKHUA TPAKT i3 BHYTPILHIM
NPOCTOPOM rONOBKM Broka unniHgpa nig knanaHHOK KPULLIKOK, TOMY NanuBHO-MOBITPAHO-MacCTUIbHA
CYMilU He HagXoauTb Y 30HY KnanaHHOIo MexaHiaMy B JOCTaTHIN KiflbKOCTI.

3a3HayeHe KOHCTPYKTUBHE BWKOHaHHSA He 3abes3nedye YTBOPEHHS 3aMKHEHOro LUPKYMALiINMHOro
KOHTYpPY MO TEKy4dOMy CepedoBuLly, O ODOMEXYE PIBHOMIPHICTb MaLLEHHSl, CMPUYMHSIE JOKalbHi
neperpieuv, NigBULLEHUIA 3HOC €NEMEHTIB NPMBOAY KianaHiB i NoTpebye TEeXHIYHOro 06CNyroByBaHHSA
yepes KOXHi Aekinbka roguMH ekcnnyatauil.

TakMMm 4nHOM, aHania BiAOMOro piBHA TEXHiKM MoKasye, WO B HasfABHMX CUCTEMax MalleHHS
OBUIYHIB BHYTPILLIHBOIO 3ropsiHHS BiACYTHE KOHCTPYKTMBHE pilLleHHS, ke © 3abe3neyyBano 3aMKHEHY
LMPKYMALi0 NanvBHO-NOBITPAHO-MACTUbHOI CyMilli MO BCiX By3nax ABWryHa - Big BMYCKHOro TPakTy
00 KapTepa - 3 rapaHTOBaHUM HaOXOMXKEHHSIM MaCTUINbHOI KOMMOHEHTUW Y BHYTPILLUHIN NPOCTIP rofoBKK
Onoka uuniHapa, OO €neMEHTIB ra3opo3noiNbHOro MexaHiamy Ta A0 KOMiHYacToro mexaHisamy 6es
BUKOPUCTaHHA OKPEMOI MacnsaHoi BaHHM abo MacnsiHOro Hacoca.

B ocHoBy KopuCHOI mMofeni nocrtaBneHa 3agada CTBOPUTU KOHCTPYKLIO CUCTEMM MaLLEHHsI
ABUryHa BHYTPILLHBbOrO 3ropsiHHsA o6'emom Big 30 oo 70 cm3, ska 3abeanedye ctabinbHe Ta piBHOMIpHe
MallEeHHs1 YCiX BY3miB i TepTbOBUX MNap ABuryHa 6e3 BMKOPUCTAHHA OKPEMOI MacnsHOi BaHHW 4
MacrsiHOro Hacoca, i3 MOXIUBICTIO TpMBanoi poboTn ABUryHa B yMOBaX MigBULLEHUX HaBaHTaXeHb i
TeMnepaTypHUX KONUBaHb.

3agavelo KOPUCHOI MoAeni € TaKoX YCYHEHHs1 HefOoniKiB BiJOMMX CUCTEM MallEHHS, B SIKMX
MacTuilbHa KOMMOHEHTa NarfiMBHO-MOBITPSHOI CyMilli He 3abes3nedye 3aMKHEHOro LUPKYNSLiAHOro
KOHTYPY, WO Mpu3BOAUTb OO0 YTBOPEHHS "Cyxux 30H", mnokanbHWX MeperpisiB, NiABULLEHOrO 3HOCY
erieMeHTIB ra3opo3noAifbHOr0 MeXaHi3aMy Ta HeobXigHOCTI 4acToro TexHiYHOro o6cryroByBaHHS
aBuryHa. BignoBigHo, akTyanbHOW 3aayeld € CTBOPEHHSA Ta po3pobka Takol CUCTEMM MaLLEHHSs, B
AKIN LWAAX NanMBHO-MOBITPSHO-MaCTUNBHOT CyMilli NPOXOAWUTL NOCNIAOBHO Yepes YCi KIoYO0BI BY3nM -
Big kapbropaTopa i BNYCKHOrO KONeKTopa A0 BHYTPILWHLOrO MPOCTOPY ronoBku 6roka uuniHapa nig
KNnanaHHOI KPULLUKOK, MeXaHiYHO-MPYXNHHO-BaXiNbHOI CUCTEMWU ra3opo3nOAiNbHOr0 MeXaHi3My,
3yb4acToi nepegayi po3noAinbHOro KynaykoBoro Bana, KpUBOLLUMHO-LWATYHHOro MexaHiamy, kapTepa i
CTIHOK UuniHapa, 3 YTBOPEHHAM 3aMKHEHOMO LMKIY LUMPKYNALIT aepo30sibHOT MacTunbHoOI asn, skui
3abe3nevye O6e3nepepBHE MALLEHHSI Ta OXONOMKEHHST €NTEMEHTIB CUCTEMM.

TexHiYHMMK pe3ynbTaTaMy KOPUCHOI MoAeni, AKi JocaratoTbCsa 3aBAsiKM CYKYMHOCTI BCiX, y TOMY
yuncri 1 HOBUX, CYTTEBUX O3HAK, €:

- 3abesnevYeHHs MNOCTINHOI UMPKYNAUii NanvBHO-NOBITPAHO-MACTUMALHOI CyMilli B MexXax YCixX
BYy3niB ABUryHa - Bif, BMYCKHOrO TpakTy A0 KapTepa - 6e3 3acToCyBaHHS OKpeMOi MacrnsHOi BaHHM abo
MacrsiHOro Hacoca;

- (POpMYBaHHSI TOHKOI MAacCTWUSbHOI NIBKM Ha AeTansaxX KranaHHOro MeXaHi3My, MexaHi4YHO-
NPY>KWHHO-BaXiNbHOI CUCTEMU ra30po3NoAiNbHOr0 MexaHiamy, 3ybyacTux nepegad Ta KpUBOLUUMHO-
LIATYHHOro MEXaHi3My, L0 3HUXYE TePTHA 1 TENIOBE HABAHTaXEHHS;

- 3HWXKEHHS NOKanbHWX MEpPErpiBiB y 30Hax rofnoBky Gnoka uMmniHApa, KnanaHHUX NOPOXHUHAX i
KapTepa;

- 3HWKEHHA 3HOCY JeTanen KnanaHHOro MexaHi3My, pOo3rnoAiNbHOro KynadkoBoro Bana,
KONiHYacToro Bana Ta CTiHOK LuniHapa;

- 36inbLUEHHST pecypcy poboTu ABUIYHIB BHYTPILLHBOrO 3ropsiHHs 06'emom Big 30 go 70 cm® go 100
rogvH i NigBULWEHHS MiKIHTEpBanbHOro TepMiHy TexHiyHoro obcnyroByBaHHa go 20-50 rogumH 6e3
po36upaHHs | py4HOro 3MaLLeHHS;

- 3abesnedyeHHsa cTabinbHOI pobOTM CUCTEMU MaLLEHHS B LUMPOKOMY pAiana3oHi obepTtis
koniHyacToro Bana Big 2000 go 9200 o6/xB i npyn TemnepaTypi HABKONULLHBOIO cepeaoBuLla Big -17
ao +42 °C;

- CTBOPEHHSI 3aMKHEHOro ra3ogMHaMIYHOrO KOHTYPY, Y SIKOMY B3aEMOZisi 30H MOHMKEHOro Ta
HaANWLLKOBOrO TUCKY B KaMepi 3ropsiHHs, ronosui 6noka uuniHgpa Ta kapTepi NigTpyMye NpupoaHy
peuunpKynsLito MaCTUNbHOT KOMMOHEHTH;

- NigBULLIEHHSA eHepreTUYHOI edPEeKTMBHOCTI Ta JOBrOBIYHOCTI ABUrYHA BHYTPILLHLOrO 3ropsHHSA 3a
paxyHOK 3MEHLLUEHHS MeXaHiYHUX BTpaT i cTabinisauii TennoBoro pexumy.

lMocTaBneHa 3afjaya BUPILLYETLCA TUM, L0 Y CUCTEMI MALLEHHS ABUryHA BHYTPILUHBOrO 3ropsiHHS,
WO MicTMTb nNanuBHuMi Oak 1, kapOtopatop 2 Ans POpPMyBaHHsSi MaNMBHO-MOBITPSIHO-MACTUITLHOT
CyMiLli, BMYCKHWUIA KONekTop 3, ronoBky 6moka umniHgpa 4 i3 BNyCcKHMM TPakTOM 5, KM Mae BXigHYy
Tpyb4acTy NOPOXHMHY 6 Ta KrnanaHHY MOPOXHUHY 7 i3 BCTAHOBIIEHUM Y Hili BNyCKHMM knanaHom 10, a
TaKOX OKpeMy KranaHHy MOPOXHWHY 25 i3 BCTAHOBMIEHMM Y Hi BUMNYCKHMM kranaHom 11 Ta
BUMYCKHWUI TPaKT 26, KnanaHHy KpULLIKY 8, ska repMeTUyYHO 3aKpyBae BEPXHIO YaCTWHY FOMoOBKM Grioka
uuniHgpa 4 i popmye BHYTPILWHIN NPOCTIp rofioBku 6mnoka uuniHapa 4 nig KnanaHHOK KpULLKOK 8,
MEeXaHI4YHO-MPYXNHHO-BaXiNbHY CUCTEMY ras3opo3nofinbHoro Mexasiamy 17 'y kKoxyci 18,
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po3noAinbHUIA Kynaykosui Ban 12 3 kynadkamun 13, 14 Ta 3ybyactum konecom 15 nig kpuikoro 16,
KoniH4yacTui Ban 19, waTtyH 21, nopweHb 22, umniHap 23 i kapTep 24, 3rigHO 3 KOPUCHOK Moennio, y
TiNi ronoBkn 6noka uuniHOpa 4 BWKOHAHWA HACKPi3HUM kaHan 9, AKUA po3TalloBaHWA Y CTiHUI
KnanaHHOIT MOPOXHWMHW 7 Hapd Tapinkow BMYCKHOro knanaHa 10, i SkuiA cnonyyae BXigHy TpybuacTty
NMOPOXXHMHY 6 BMYCKHOMO TPakTy 5 Ta KnanaHHy NOPOXXHUHY 7 i3 BHYTPILLUHIM NPOCTOPOM rofloBkM Grioka
umningpa 4 nig KnanaHHoK KPULLIKOK 8, Mpu LibOMY BHYTPILLHIM NPOCTOPOM Mig KnanaHHOK KPULLKOK
8, BHYTPIWHIM NPOCTOPOM ycepeauHi Koxyxa 18 MexaHiYHO-NPYXMHHO-BaXifbHOT CUCTEMM
rasopo3nofifibHOro MexaHiamy 17, BHYTpPIWHIM MpoCTOpoM nig Kpuwkow 16 po3noginbHoro
KyradkoBoro Bana 12 Tta BHYTpIiLLHIM NPOCTOPOM KapTepa 24 yTBOPEHO CMiflbHUIA CNOMYyYeHU NpoCTip
MalLleHHs, 3'€QHaHN MO TEKYHYOMY CepefioBULLLY 3 BMYCKHMM TPakToM 5 yepes 3a3HavyeHUn HaCKpi3HNi
KaHan 9, npu LbOMY HaCKpi3HWIA KaHan 9 BUKOHaHUM i po3TalloBaHMi nig KyToM y mexax Big 30° go
65° 0o No3aoBXHLOI OCi ronoBku Bnoka uuniHgpa 4, mae giameTp y mexax Big 1,8 0o 3,2 Mm i
BVKOHaHWUIA 3 MOXIMBICTIO CNPSAMYBaHHS YaCTUHWU NanvBHO-MOBITPAHO-MACTUILHOI CyMillli 3 KynonbHOT
30HU BNYCKHOrO TpakTy 5 y 3a3HayeHuin CRinbHUIA CNOMyYeHnn NpocTip MalleHHsA ansa 3abesneyvyeHHs
HaOXOMKEHHS aepo30fibHOI MacTuUibHOI dasnM A0 eneMeHTIB  MeXaHiYHO-MPY>KUHHO-BaXinbHOI
CUCTEMW ra3opo3noAifibHOro MexaHiamy 17, po3nogifnibHOro KynaykoBoro Bana 12, koniH4acToro sana
19 Ta kapTepa 24, i cuctema maweHHs chopmoBaHa 3 B3aEMOMOB'AI3aHUX BY3SiB Ta €fIeMEHTIB,
CMOMy4YeHUX No TEKy4YoMYy cepeoBuLLY B 3aMKHEHUW UUPKYNAUIMHWUA KOHTYP NanuvBHO-MOBITPSAHO-
MacCTWIIbHOT CyMili Mo WnaXy: nanvBHUi G6ak 1 - kapbiopaTop 2 - BMYCKHUI KONEKTop 3 - BMYCKHUN
TpakT 5 i3 BXigHO TPyO4acTOH MOPOXHUHOW 6 - KnamnaHHa NOPOXXHUHA 7 3 BMNYCKHUM KnanaHom 10 -
HACKpi3HUA KaHan 9 - BHYTPIWHI NPOCTIp Mig KNamaHHOK Kpuwikow 8 - koxyx 18 mexaHiyHo-
NPYXMHHO-BaXINbHOI CUCTEMW Ta30po3nNofinbHOro MexaHiamy 17 - kpuwka 16 posnoainbHOro
KynaukoBoro Bana 12 3 kynadykamu 13, 14 i 3y64actum konecom 15 - koniHyactui Ban 19 - kaptep 24
- CTiHKM umniHAgpa 23 i3 UMKMiYHUM NOBEPHEHHAM aepOo30si0 NanMBHO-NOBITPAHO-MACTUINBHOT CyMiLLi Y
HanpsIMKy BMYCKHOIO TpakTy 5.

KyT po3TallyBaHHS HacKpi3HOro kaHany 9 ctTaHoBUTbL 45°.

[iameTp Hackpi3Horo kaHany 9 craHoBuTb Big 2,1 0o 3,1 mm.

Po3noainbHuin KynadkoBun Ban 12, aybyacte korneco 15 Ta kynayvku 13, 14 BUKOHaHi SIK €anHa
MOHOJIITHa CYLiNbHOTOYeHa AeTanb.

Kynaukn 13, 14 matoTb TaHreHuianbHUA npodinb i3 CMMeTpUYHUMM BOKOBMMU CTOPOHaMM.

KoniHyactun Ban 19 BUKOHaHWM y BUMMSAAI MOHOMITHOT CYLiNbHOTOYEHOI AeTani, Wwo MiCTUTb
KPMBOLLWMHY LUOKY, LWATyHHY WWIKY Ta 6anaHcyBanbHi NpoTuBary, npu LbOMY NepeaHsa YacTuHa
koniHyacToro Bana 19 BMKOHaHa CTyNiHYacTOK ANs BCTAHOBMEHHSA Ta pikcauii By3na KpinneHHs, a B
LeHTpanbHii YacTuHi koniHyacTtoro Bana 19 posTawoBaHi No3goBxkHi 3youi 20, sskuMKM yTBOPEHO
npsme 3ybuyacTte 3advenneHHs i3 3ybyactum konecom 15 posnoginbHoro kKynadkoBoro Bana 12 i3
3abe3neyvyeHHsaM KiHEMaTU4HOro NpMBOAY rasopo3noAinbHOro mexaHiamy 6e3 npoMikHMX nepepad,
npuMyoMy 3a3HayeHe 3ayenrfieHHs po3TalloBaHe BCEpPeAMHi ChiflbHOro CrMOMy4YeHOro MpocTopy
MaLLlEHHS i MPUCTOCOBaHe AN OAHOYACHOrO 3MalleHHs eNleMeHTIB uiei 3ybyacToi napyu nanuBHO-
NOBITPSIHO-MACTUITLHOK CYMILLILLIIO.

[BUryH BHYTPILIHLOrO 3rOpsiHHA € OAHOUWMIHOPOBUM YOTUPUTAKTHUM i3 poboumm ob'emom vy
mexax Big 30 go 70 cmS.

CyKynHiCcTb CYTTEBMX 03HaK CUCTEMM MaLLEHHSA ABUIyHa BHYTPILHBOrO 3ropsiHHsa o6'emom Big 30
[0 70 cm® yTBOPIOE €AMHNIA 3aMKHEHWUIA NPOCTIP MaLleHHs Ta 3abe3nedye BUPILLEHHS TEXHIYHOT 3aaaui
- cTabinbHOro i PiBHOMIPHOIO MalleHHS BCiX By3niB i TepTbOBMX Nap 6e3 OKpeMoi MacTUbHOI BaHHU
Ta MacrnsHOro Hacoca, 3 MOXMMBICTIO TpMBanoi poboTK ABUryHa B yMOBaXx MiABULLEHUX HaBaHTaXeHb
i TeMnepaTypHUX KONMBaHb.

Cuctema MalleHHS [OBWryHa BHYTPIWHBbOrO 3ropsiHHSA YTBOpeHa nanuBHuM Gakom 1,
KapOopaTopoM 2, BMYCKHUM KOJTEKTOPOM 3, FOfIOBKOK Grioka uuniHapa 4 3 BNyCKHMM TPakToMm 5, sakui
Mae BXigHY TpyO4acTy NOpOXHUHY 6 Ta KnanaHHy NOPOXHWUHY 7 i3 BMNYCKHUM knanaHom 10, okpemoto
KnamnaHHO MNOPOXHWHOKW 25 i3 BUMYCKHUM knanaHoM 11, BUMNYCKHUM TpakToM 26, KrnanaHHO
KpULLKOIO 8, KOXKYXOM 18 MexaHi4YHO-MPYXNHHO-BaXiNbHOI CUCTEMM ra3opo3nodifibHOro MexaHiamy 17,
Kpuwkoto 16 posnofinbHOro KymnadykoBoro Bana 12 ta kapTepoMm 24. KoHCTpykTUBHE 0O'egHaHHS
BHYTPILWIHLOrO NPOCTOPY Nif KNanaHHOK KPULLKOK 8, BHYTPILIHLOrO NPOCToOpy Koxyxa 18 mMexaHivyHo-
NPY>KWHHO-BaXiNbHOT CUCTEMU ra3opo3rnoAiNnbHOro MexaHismy 17, npoctopy nig Kpuwkow 16
PO3MOAINbLHOro KynavykoBoro Bana 12 Ta BHYTPILIHLOrO NPOCTOpY KapTepa 24 y €AWHUIA ChiflbHUIA
NPOCTIp MaLLEHHs!, SKUA MO TEKYHOMY CePedOBULLY CMOMYyYEHUA 3 BXiAHOK TPpyBYacTo MOPOXKHMHOK
6 BMYCKHOro TpakTy 5, CTBOPKE 3aMKHEHY CUCTEMY LMPKYMsAUii NanvMBHO-NOBITPAHO-MACTUMBHOI
CyMiLLi.

KniouoBOlO 03HaKOK € HAaCKpi3HWi kaHan 9, BUKOHAHMI Y Tini ronoBky 6roka umniHapa 4, 3okpema
y CTiHUi KrnanaHHOi MOPOXHWMHW 7 Hag Tapinkow BrnyckHoro knanaHa 10, dkun 6esnocepegHbO
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crnony4ae BXigHy Tpyb4acTy NOPOXHUHY 6 BNYCKHOro TpakTy 5 i knanaHHy NOPOXHWUHY 7 3 BHYTPILLHIM
NPOCTOPOM ronoBkn Onoka uuniHapa 4 nig knanaHHO Kpuwkok 8. PosTawlyBaHHA HACKPi3HOro
kaHany 9 nig kytom y mexax Big 30° go 65° (nepeBaxHo 45° 00 NO3O0BXHLOI OCi ronoBku 6Groka
uuniHapa 4 Ta noro giameTp y mexax Big 1,8 oo 3,2 MM 3abe3nevyloTb kepoBaHe BiABeOEHHS
YaCTUHW NanMBHO-MOBITPSIHO-MACTUSIBHOT CYMiLli 3 KynonbHOI 30HWU BXigHOT TPybG4acTOi MOPOXHMHM 6 Yy
CMINbHWIA NPOCTIPp MaLeHHs. Y peaynbTaTi GopMyeTbCs CTabiNbHUIA NOTiK aepo30SIbHOI MacTUIbHOT
¢asn y BHYTPILLHLOMY MNPOCTOPI Ni4 KNanaHHOK KpWULKOK 8, y KOXyci 18 MexaHiYHO-MpPY>KMHHO-
BaXifbHOI CUCTEMM ra3opo3noainibHOro Mmexaxiamy 17, y 30Hi kynadkiB 13, 14 Ta 3yb4yacTtoro koseca
15 po3nodinbHOro KynaykoBoro Bana 12, a TakoX y kapTepi 24 Ta Ha cTiHkax uuniHgpa 23. Le
3abe3neyye piBHOMIPHUIM PO3MOAIN aepo30mnto, YCYHEHHS1 "Cyxmx 30H", 3MEHLUEHHsSI MOKanbHUX
neperpisiB i 3HOCY eNeMeHTIB ra3opo3nofifibHOro MexaHiamy i KpMBOLLMMHO-LUIATYHHOTO MEXaHi3my.

CchopmoBaHUI  KOHCTPYKLIED ABUNYHA 3aMKHEHWA LINAX UMPKYNsuii  nanuBHO-NOBITPAHO-
MacTUMbHOI CyMilli NPOXOAMTb MOCNIAOBHO Tpacok: nanueHui Bak 1 - kapbiopaTtop 2 - BNYCKHUN
KonekTop 3 - BNYCKHWA TpakT 5 i3 BXiAHOK Tpyb4YacTOl MOPOXHMHOKW 6 - KnamaHHa NOPOXHUHA 7 3
BNYCKHMM KnanaHoMm 10 - Hackpi3HWin KaHan 9 - BHYTPILWHIA NPOCTip Nig KrnanaHHOK KpuLlKow 8 -
KOXyx 18 MexaHi4YHO-NPYXMHHO-BaXINbHOT CUCTEMM ra3opo3noainibHOro MexaHiamy 17 - npocTip nig
Kpukot 16 posnoainbHoro KynadkoBoro Bana 12 3 kynadkamm 13, 14 i 3ybuyactum konecom 15 -
KoniHyactmin Ban 19 - kaptep 24 - CTiHKM umniHgpa 23, 3 UMKMAIYHUM MNOBEPHEHHSM aepo30sio Y
HanpsIMKy BMYCKHOrO TpakTy 5. 3a paxyHOK ra3ofMHamiyHMX Mynbcauin TUCKY, L0 BUHUKAOTL Mig 4ac
poboTn ABUryHa, Y LbOMY ChiflbHOMY OO0'eMi QOPMYETbCS MPUPOAHA PEeuMpKynsuis MacTUNbHOI
KOMMOHeHTU 6e3 3acTocyBaHHA OKPEMOI MacnsHOi BaHHM 4YM MacnsHOro Hacoca, a MacTuibHa
KOMMOHEeHTa Yy CKnaAi nanvBHO-MOBITPSHO-MacTUIbHOI CyMilli MOCTIHO NepeHocuTbCs | ocigae Ha
NOBEPXHAX AeTanewn.

Taka 3aMkHeHa rasogvHaMiyHa LMPKYnsLis NanvMBHO-NOBITPAHO-MACTULHOI Cymili 3abesneuvye:
nocTinHe )OpMYBaHHS TOHKOI MACTUNBHOI NIIBKM Ha AeTansax KranaHHOro MexaHi3amy, MexaHi4yHo-
NPY>KWHHO-BaXIiNbHOI CMCTEMM ra3opo3noAdinibHOro Mexaniamy 17, 3ybyacTmx nepegad Ta
KPUBOLLUMHO-LLATYHHOIO MEXaHi3My; 3HWKEHHA TepTda Ta TenfoBMX HaBaHTaXeHb; YCYHEHHSA
nokKanbHUX NeperpisiB y 30Hi ronoBku 6roka uuniHapa 4, y knanaHHUX NopoXHuHax 7, 25 i kapTepi 24;
3HWXXEHHS IHTEHCUBHOCTI 3HOCY PO3MOAINbHOro Kyrnavkosoro Bana 12, koniHyactoro Bana 19 ta CTiHOK
umniHapa 23. Y cykynHocTi ue 3abeanevye 306inblUeHHS pecypcy poOOTM ABUMYyHIB BHYTPILLHLOMO
3ropsiHHs o6'emom Big 30 go 70 cm® go 100 roavH, NiABULLEHHSI MiXKIHTEpPBarnbHOrO TEPMiHY
TexHiyHoro obcnyrosyBaHHA Ao 20-50 rogmH 6e3 po3bupaHHA Ta Py4YHOro 3MalleHHs, CTabinbHy
poboTy cucTeMmn MalleHHs B fdianal3oHi o6epTiB koniHvactoro Bana Big 2000 go 9200 obepriB 3a
XBUIWHY i Npy TemnepaTtypi HaBKOMULLHBOrO cepenosua Big -17 go +42 °C, a TakoX NiaBULLEHHS
eHepreTnyHoi edheKkTUBHOCTI Ta 4OBroBiYHOCTI ABUIYHa BHYTPILUHbOIO 3ropsiHHS.

TakvM YMHOM, CYKYMHICTb Ta HOBe (bYHKLIiOHaNbHE NoeAHaHHA 3a3Ha4YeHNX KOHCTPYKTUBHUX O3HaK
CUCTEMN MAaLLEHHS [OBWIyHa BHYTPILIHLOrO 3ropsiHHS 3abesnevye npsMun NpUYMHHO-HACHIAKOBUMA
3B'A30K MiXK 3anporoOHOBAHOK KOHCTPYKLIED Ta OOCATHYTUMU TEXHIYHUMW pesyrnbTataMu i J03BOSE
MOBHICTIO BUPILUMTKA MOCTaBMNEHY TEeXHIYHY 3agady CTBOPEHHS 3aMKHEHOI rasogvHamiyHoi cucTemmu
MaLLleHHs 6e3 OKpeMoi MacnsiHoi BaHHM Ta MacnaHOro Hacoca.

KopucHa Mogenb MOSACHIOETLCA CXEMaTUYHMM 300paXKeHHSM CUCTeMU, OMMCcoM i BYy3niB,
ernemMeHTiB, AdeTanev Ta onucom i npuknagom pobotu cuctemu. [pu LbOMY, Ha KpPECHEeHHI
npeacTaBneHe cxemMaTuvHe 300paKeHHs CUCTEMU MALLEHHS OBUryHa BHYTPILHbOrO 3ropsHHSA 3
NnokasaHUMU pyxamu NanuBHO-MOBITPSHO-MaCTUINBHOI CyMiLLi.

Mepenik nocnigoBHOCTEN (BY3MiB, ENEMEHTIB, AeTanen CUCTEMU MaLLEHHSA OBUIYHA BHYTPILLIHLOMO
3ropsiHHS:

1 - nanuBHWU Bak;

2 - kapbtopaTtop;

3 - BNYCKHUI KONEKTOP;

4 - ronoska 6noka unninapa;

5 - BNYCKHUI TpaKT ronoBku 6noka umniHapa 4;

6 - BxigHa Tpyb4acTa NopoXXHUHa BMYCKHOrO TPaKTy 5;

7 - KnanaHHa NOpPOXHWHAa BMyCKHOro knanaHy 10 B ronosui 6roka uuniHapa 4;

8 - KnanaHHa Kpuwka ronoBku Onoka uuniHgpa 4 (cdopmye BHYTPIWHIA NpocCTip, Kyau
CNPSAMOBYETLCS NANIMBHO-MOBITPSIHO-MACTUITbHA CyMILL);

9 - Hackpi3HWI kaHan y Tini ronoBku 6roka umniHapa 4 (cnornyyae BMyCKHUA TPakT 5 3 BHYTPILHIM
NPOCTOPOM Mif, KNanaHHOK KpULLKOH 8);

10 - BNyCKHWIA KranaH;

11 - BMNYCKHUW KNanaH;

12 - po3noginbHWA KynaykoBun Ban;
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13, 14 - gBa Kynauku po3noainbHoro Kyna4koBoro sana 12;

15 - 3ybyacTe koneco po3noAinbHOro Kynavkosoro sana 12;

16 - Kpu1LIKa po3noainbLHOro Kynaykosoro Bana 12;

17 - MexaHi4YHO-NPYXNHHO-BaXiNbHa cUCTeMa razopo3noginbHOro MexaHiamy;

18 - KOXyX MexaHI4YHO-NPYXNMHHO-BaXifbHOI CUCTEMU ra30pO3MN04ifibHOro MexaHiamy 17;

19 - koniH4YacTui Barn,

20 - no3goBXHi 3y6Li koniH4yacToro Bana 19;

21 - wartyH;

22 - NOpPLLEHD;

23 - uuniHap;

24 - kapTep;

25 - knanaHHa NOPOXHWHA BUNYCKHOrO knanaHy 11 B ronosui 6noka uvniHapa 4;

26 - BUNYCKHWUI TpaKT ronosku 6noka uuniHgpa 4.

27 - pyx nanvBHO-NOBITPAHO-MACTMNbHOI CyMilli 3 nanueHoro 6aka 1 go kapbiopartopa 2, i gani
Yyepes BMYCKHUIN KONEKTop 3 y BMYCKHWIA TpaKT 5 ronoBku 6noka uuniHgpa 4;

28 - pyx NanuBHO-NOBITPAHO-MACTUIBHOI CyMilli Yepe3 BnyckHMi knanaH 10 y umningp 23;

29 - pyx NanMBHO-NOBITPSAHO-MACTUNBHOI CyMilLi Yepes3 HaCKpPi3HWUI KaHan 9 y BHYTPILLHIA NpOCTip
rornoBku 6roka uyuniHgpa 4 nig knanaHHow kpuwkot 8 (29.1) 3 noganblMM OMUBAHHAM MEXaHIYHO-
NPYXMHHO-BaXinbHoOi cuctemmn 17 (29.2) Ta kynaykie 13, 14 i 3ybyacTtoro koneca 15 pos3noginbHoro
KynaukoBoro Bana 12, no3goBxHix 3ybuis 20 koniHdactoro Bana 19 (29.3), a Takox 3i cnpsiMyBaHHAM
Ha CTiHKW umniHgpa 23 Ta y kapTep 24 oo waTtyHa 21 i nopwHsa 22 (29.4);

30 - pyx 3anuwkiB NanuMBHO-MOBITPAHO-MAacTUMbLHOI CyMmiWwi i3 uuniHgpa 23 y 3BOPOTHOMY
HanpsAMKy (MacvMBHa LMPKyNAaUist 3a paxyHOK rasognHaMivyHUX nyrnbcauin.

CTaTMyHM ONUC KOHCTPYKTMBHUX €NeMEHTIB, AeTanen Ta By3MniB CUCTEMU MaLLEHHS OBUryHa
BHYTPILUHbOrO 3rOpPsIHHS.

CnctemMa MalleHHs [OBUryHa BHYTPIWHBLOIO 3ropsiHHA npu3HadeHa pAns  3abesneveHHs
PIBHOMIpPHOrO MallleHHs1 AeTanew i By3nie ABWUryHie, Hanpuknad, ob'emom Big 30 oo 70 cm3, ane He
OOMEXYETbCA LMMU 3HAYEHHAMMU. [ns MOSICHEHHA KOHCTPYKUii Ta npuHuuny poboTn cuctemm
MalleHHs Jani, 9K npuknag, HaBedeHa cucTeMa MalleHHs OAHOUMMIHOPOBOrO YOTUPUTAKTHOMO
aBialiiHOro ABMryHa BHYTPILLIHbOrO 3ropsiHHS.

Cnctema MalleHHS npautoe 3 TiEl CamMol ManvBHO-MOBITPSIHO-MAaCTUITBHOK CYMILLLLII, SiKa
BMKOPUCTOBYETBCA ONSA XMBMNEHHA ABuryHa. Cymiw ¢opmyeTbCs y Kapbropatopi 2 Ta NOAaeTbCH
Yyepes BMYCKHWUI Konektop 3 OO rornoBku 6noka uwniHgpa 4 (27, kpecn.), a gani Yyepes BMyCKHUN
knanaH 10 y yuningp 23 Ans 34incHeHHA poboYvoro LMKy ABUryHa BHYTPILLHBOMO 3ropsiHHS (kpecn.).

OpHouacHo 3 poboTol ABUryHa CUCcTEMa MalleHHs 3abesnevye LUpKynsLio nanuBHO-NOBITPSHO-
MacCTUNBHOI CyMilli B MeXax BMYCKHOro TpakTy 5, BHYTPILUHbOrO NPOCTOPY rofnoBkv 6noka uunivgpa 4
nig KrnanaHHOK KPWLLKOK 8, enemeHTiB ra3oposnogifibHOro MexaHiamy, KOMiH4acToro mMexaHiamy Ta
CTiHOK umniHapa 23 6e3 3acToCyBaHHsi OKpEMOi MacnaHOT BaHHN abo MacrnsHOro Hacoca.

Yci 6a30Bi enemMeHT cUCTEMW MaLLeHHS HaBefeHO Yy neperiky NocnigjoBHOCTEW i MOKa3aHo Ha
KpecneHHi. KOHCTPYKTUBHO cuCTeMa MalleHHSA BKIOYae OCHOBHI eneMeHTu, LMdPOoBi No3uuii SKuX
BiANOBIJAlOTb KPECMNEHHAM CUCTEMN.

ManuBHun ©Gak 1 npu3HayeHun ansa 30epiraHHA Ta nofdadi NanMBHO-MacCTUITBHOI CyMiLi,
NPUroToBaHOI LIMAXOM 3MillyBaHHA OeH3nHy mapku A95 abo A100 3 ABOTakTHMM 6e330MbHUM
mactunom y cnieeigHoweHHi 30:1 (ane He obmexyioumcb uum). ManueHun Bak 1 3'egHaHui i3
KapblopaTopom 2, SKMN NPU3HAYEHWA ONA NPUroTyBaHHS MarMBHO-MOBITPSHO-MACTUITLHOI CyMiLli
3agjaHoro cknagy. Buxig kap6ioopatopa 2 3'egHaHuMM 3 BNYCKHUM Konektopom 3. 3 Buxoay
kapbropatopa 2 nanMBHO-MOBITPSHO-MACTUMNbHA CYMill HAAXOA4WTb Y BMYCKHWMMA KOMeKkTop 3, LWo
3abesnevye cTabinbHW nNOTIK Cymiwi Ao ronoBku ©Onoka uwuniHapa 4. BnyckHui konektop 3
repMETUYHO CTUKYETbLCA 3 BMYCKHMUM TpakToM S ronoBku ©Onoka wuuniHgpa 4, YTBOPHOHOYM
©e3nepepBHUI KaHan nogadi NPUroToBaHoi y KapbtopaTopi 2 NanuBHO-MNOBITPSIHO-MACTUITBLHOT CyMiLLi
00 30HM BNyckHoro kranaHa 10.

Y Tini ronoBkn Gnoka uuniHapa 4 BUKOHAHO BMYCKHWIA TpakT 5, WO Mae BXigHy Tpyb4dacTy
NOPOXHWUHY 6. BnyckHMI TpakT 5 NpoAoBXYETbCA A0 KranaHHOI NOPOXHWHW 7, Y AKiA PO3MILLEeHWUI
BnyckHun knanaH 10. BnyckHui TpakT 5 cnonyyeHuin 3 KranaHHOK MOPOXHUHOK 7 BMYCKHOrO
KnanaHy. BunyckHuin knanaH 11 BCTaHOBNEHWIA B OKpPeMil BriaCHi KnanaHHin NOPOXHUHI 25 ronosku
6rnoka uuniHgpa 4. KnanaHHi NOPOXHUHWM 7 i 25 KOHCTPYKTMBHO pO34ifeHi Ta BWKOHaHi y cknagi
ronoBku 6noka uuniHapa 4 sik camocTiViHi TpocTopu Ans BignoBigHUX knanaxie 10 Ta 11.

Ha BepxHin 4acTuHi ronoeBku ©Onoka uuniHOpa 4 ycTaHOBNEHa KnamaHHa kKpuwka 8, ska
repMeTUYHO 3aKpMBa€e KnamnaHHi MOPOXHUHWM 7 i 25, a TakoX YCH0 BEPXHI0 YaCTWHY ronoBku Onoka
uuniHgpa 4. KnanaHHa kpvwka 8 dopMye BHYTPILWHIN NPOCTIp ronoskn 6roka uuniHgpa 4, y sKun,
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BiANOBIOHO 4O KOHCTPYKLIii CUCTEMU MALLEHHA, HaAXOAWTb NanMBHO-MOBITPSIHO-MACTUIbHA CYMiLL Ans
MaLlEeHHs1 eneMeHTIB ra3opo3nofinbHOro MexaHiamy. Takmm YMHOM, BHYTPILLHIN NPOCTIP FOMOBKM
Onoka uuniHapa 4 nig KnanaHHOK KPULLKOK 8 € CKNaaoBoo 3aranbHoro 06'eMy MalLeHHS.

Y Tini ronoBku Gnoka uuniHapa 4 BWKOHAHO HACKPI3HWMIA KaHan 9, pO3TalOBaHWA Yy CTiHUI
KrnanaHHOT MOPOXHUHW 7 Haf, Tapinkow BnyckHoro knanaHa 10, To6To MiX KnanaHHOK NOPOXHUHO 7
BMYCKHOro knanaHa 10 i BHYTPiLWHIM NpOCTOPOM rofioBkM 6rioka uuniHgpa 4 nig krnanaHHOK KPULLKOH
8. HackpisHui kaHan 9 KOHCTPYKTUMBHO 3'€HYE Mixx cOBO0I0 BXigHY Tpyb4yacTy NOpOXHUHY 6 BMYCKHOroO
TpakTy 5, KnanaHHy MOPOXHWHY 7 BnyckHoro knamaHa 10 (sika cnomyyeHa 3 BXiQHOK TpyG4acTor
NMOPOXHMHOK 6 BMYCKHOrO TpakTy 5) Ta BHYTPIWHIN MpOCTip ronoBks OGnoka uuniHgpa 4 nig
KnamaHHOK KPULUKOK 8, yTBOPIOKYM HACKPI3HUM OTBIp ANs MNPOXOKEHHS NanMBHO-MOBITPSAHO-
MacCTUMbHOI CyMilli y BHYTPILWHIA NpocTip ronoBku 6roka uuniHapa 4 nig kKnanaHHOK KpULLKOK 8.
HackpizHuii kaHan 9 posTalloBaHui i opieHTOBaHUM nig kytom Big 30° oo 65° 0o No3goBXHBOI OCi
ronosku 6noka uuniHgpa 4, wo 3abesneyye CnpsMyBaHHA YaCcTUHW NarvBHO-MOBITPSAHO-MACTUIbHOT
CyMiLli 3 KyrnorbHOi 30HW BMYCKHOrO TpakTy 5 y BHYTPILLHIA NpOCTip ronosku 6noka uvniHapa 4 nig
KnanaHHot Kpuwwkot 8. B okpeMux (nepeBakHMX Bunagkax peanisawii KopUcHOI Moaeni HacKpisHWUi
KaHan 9 poaTalloBaHWi i OpieHTOBaHUI Mig KyTom 45° 0o NO3A0BXHbLOI OCi ronoBku 6noka umniHgpa
4. [iameTp Hackpi3Horo kaHany 9 moxe 6yTn BukoHaHun B mexax 1,8—3,2 minimeTpa, wWwo 3abesnedvye
cTabinbHWIA NPOTIK MNanMBHO-MOBITPSHO-MACTUIIbHOI CyMilli Ta OpMyBaHHSA TOHKOTO MacCTUNbHOIO
aepo3osilo 'y MNpoCTopi rofoBku OGnoka uuniHgpa 4. B okpemux Bunagkax peanisauii cuctemm
MalleHHs, Hanpuknag y cknagi asiauiiHUX OOHOUMNIHAPOBUX YOTUPUTAKTHUX OBUrYHIB 3 06'€éMOM
uuningpa 6nmnsbko 50 cm® giameTp HackpisHoro kaHany 9 ctaHoBuTb Big 2,1 o 3,1 mm. KoHdirypauis
Ta NOMOXEHHSI HACKPI3HOro KaHany 9 cnpusitoTe BUBEAEHHIO YAaCTMHU NanvBHO-NOBITPAHO-MACTUMNBHOI
CyMillli Yy 30HY KnanaHHOro MexaHiamy Ta )OpMyBaHHIO NMiBKOBOrO MallEHHS efneMeHTiB npuBoay
knananis 10, 11.

PosnoginbHuin kynaykoBui Ban 12 KOHCTPYKTMBHO BMHECEHWN 3@ MEeXi BHYTPILWHLOrO MpoCTOpy
ronoBku 6noka uuniHapa 4 Ta pPO3MilLlEHMIA Yy BrAaCHOMY MiALWMNHUKOBOMY BY3ni nig Kpuwkot 16
pO3MNoAiNbHOro Kyna4koBoro Bana. Ha posnoginsHoMy KynadkoBomy Bany 12 BCcTaHOBNeHO 3ybyacTe
koneco 15 i aea kynadkn 13 Ta 14. B okpeMunx BunNagkax BUKOHAHHS CUCTEMW MaLLEHHSA pO3noainbHUN
KynaukoBuwn Ban 12 moxe OyTu BUrOTOBMEHWU SIK €OUHA MOHOMITHA (CyUinbHOTOYEHa AeTarnb pasoM i3
3ybuactum konecom 15 Ta gBoma kynadkamm 13 i 14. Takok B OKpeMux Bunagkax peanisadii
KOopucHOi Mmogeni aea kynadku 13 i 14 MOXyTb MaTu TaHreHuianbHUN npodinb i3 CUMETPUYIHUMM
©okoBMK cTopoHamn 6e3 nepekpuTTa a3 MK BMYCKOM i BUMYCKOM, ane He OBMEXYHuUMCb LUM.
MpuBig posnoginbHOro Kynadkosoro Bana 12 3gincHoeTbcs BesnocepenHbO Bif KOMiHYacToro Bana
19 uepes3 1oro nos3goBxHi 3ybui 20, dAki BXoAATb Yy 3advenneHHs i3 3ybyactum komecom 15
PO3MOAINbHOro KynadkoBoro Bana 12, yTBoptooum npsmy 3ybuacty nepegady. Taka kiHeMaTuyHa
cxema MiHimidye nodTn B Napi 3avenneHHs Ta ctabinisye asun razoposnoginy.

MexaHiYHO-MPYXMHHO-BaXifNbHa CUCTEMa ra3opo3noAifbHOro MexaHiamy 17 posTalloBaHa Mix
po3noAinbHUM KyraykoBum BarnoMm 12 i knanaHamy 10 Ta 11 i BMmiweHa y koxyci 18. BoHa
KOHCTPYKTMBHO MICTUTb LUTOBXarbHi, BaXifbHi Ta NPY>XWHHI eneMeHTu, SKi nepedarwTb pyX Bif
kynadkis 13 i 14 posnoginbHoro kyrnadkoBoro Bana 12 pgo knanadiB 10 i 11, nepeTBOplOOYU
npodinbHWIN 06epTanbHUi pyx Kynadkie 13, 14 Ha OCbOBi NEPEMILLEHHS LUTOKIB i 4BONMEYMX BaXenis
KnanaHHoro MexaHiamy. Koxyx 18 3akpuBae 4acTUHY MeXaHiYHO-MPYXUHHO-BaXIiNbHOI CUCTEMMU.
Koxyx 18 BcTaHOoBneHun y poHTanbHi obnacti gBuryHa Ta BiAHOCHO roroBku 6noka uuniHgpa 4
TakMM YMHOM, LLO MOro 3afHs YacTuMHA 3ax0AuTb y nepefHi BUIMKM 30BHIWHIX pebep OXONOmKEeHHs
6noka uuniHgpa 4 (oNA 3MeHweHHs rabapuTiB Ta NoKpalleHHA OBTiKaHHA MOBITPAHMM MOTOKOM), a
nepegHs 4actvHa 3abesnedvye TEXHOMOrYHWA OOCTYN A0 KpuwkyM 16 po3noginbHOro KyrnadkoBOro
Bana 12. BxigHa AingHka MexaHi4YHO-MPY>KMHHO-BaXifbHOI CUCTEMMW ra3opo3noaifibHOro MexaHiamy 17
3opieHTOBaHa A0 kynadkiB 13 i 14, a BUXigHI Baxkeni W NpyXuHW 3'egHaHi 3i WTOKaMKU BigNoOBIgHO
BrnyckHoro knanaHa 10 Ta BunyckHoro knanaHa 11. Taka KOMMOHOBKa CTBOPOE MOCMIAOBHUN TpakT
MalleHHs1 BCIX TepTbOBUX Map CUCTEMMU, OCKIiNbKM BHYTPILLUHIN NpOCTip koxyxa 18 cnonydeHun i3
BHYTPILLIHIM NPOCTOPOM Mif, KNnanaHHOoK KPULLKOK 8 i OTpMMYy€E NanuBHO-NOBITPAHO-MaCTUIbHY CYMiLL
Yyepes HacKpi3HUn kaHan 9.

BHyTpIlWHIM NpoCTip niag KnanaHHOK KPWULLKOK 8, BHYTPILIHIN NpOCTip BcepeauHi Koxyxa 18
MeXaHi4YHO-MPYXNHHO-BaXiNbHOI cuctemMun 17 rasoposnofinbHOro MexaHi3amy, BHYTPILLUHIN NpocTip nig
KpyLKOK 16 po3noginbHOro Kyraykosoro Bana 12 ta BHYTPILLHIN NPOCTIp KapTepa 24 KOHCTPYKTUBHO
crony4eHi Mk cobOK W yYTBOPIOKWTb EAVHUA CMINbHUA MNPOCTIP MALLEHHS, Yy MeXax $Koro
30JIMCHIOETBCS LMPKYNSALIA NanvBHO-NOBITPAHO-MACTULHOI CyMili. 3a3Ha4YeHU CNiNbHUN BHYTPILLHIN
NPOCTIp MalleHHs 3'€edHaHMIA MO TEKYy4yOoMYy CcepefoBully 3 BXiOHOK Tpyb4acTo MOPOXHUHOK 6
BMYCKHOrO TpakTy 5 4epe3 HacKpi3HMM kaHan 9, BMKOHaHWMA i PO3TalIOBaHUM Yy CTiHUi KranaHHoi
NMOPOXHWHM 7 Haf Tapinkow BryckHoro knanada 10 y ronosui 6noka umniHgpa 4. Taka KOMNOHOBKA
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3abe3neyye HackpisHe NPOXOMKEHHSA aepo30rfbHOI MacTUNBLHOI ha3n 3 obnacTi BMYCKHOro TpakTy 5
00 BEPXHIX i HWKHIX By3niB ABMryHa, popmyioum 6e3nepepBHUn KOHTYP MalleHHsi 6e3 BUKOPUCTaHHS
OKPEMOIT MacnsHOT BaHHW.

Y HWXHI YaCTUHI ABMUIYHA BHYTPILUHBOrO 3ropsiHHS po3TalloBaHui KoniHdacTui Ban 19 (y aaHomy
npuknagi peanisauii cMCTEMW MalleHHS), Ha MOBEPXHi SKOr0 BWKOHAHI MO34oBXHi 3ybui 20, wo
34innKTbLCS i3 3yb4acTum konecom 15 po3noginbHOro KynavkoBoro Bana 12. B okpemux Bunagkax
peanisauii KOHCTPYKTUBHUX €NIEMEHTIB CUCTEMWN MALLEHHS KomniHYyacTui Ban 19 moxe 6yTn BUKOHaAHWI
Yy BUMMA4I MOHOSITHOI CyUiNIbHOTOYEHO! AgeTani, WO MICTUTb KPUBOLLMIMHY LLOKY, LUATYHHY LWWAKY Ta
©anaHcyBanbHi NpoTuBary, a NnepeaHs YacTuHa KoniHdYacTtoro Bana 19 BMKOHaHa CTyniH4YacTow Ans
BCTAHOBMEHHA Ta dikcauii By3na KpinneHHsi, Hanpuknag, nosiTpsiHoro reuHTa. osgosxHi 3y6ui 20
po3TalloBaHi B LeHTpanbHii YacTuHi koniHvacToro Bana 19 i npusHayeHi ang Nnpsmoro 3ayenneHHs i3
3ybyactum konecom 15 posnogineHoro kynadykosoro Bana 12. LuniHap 23 pa3om i3 ronoskoto 6roka
uuniHapa 4 yteoptoe pobouy kamepy 3ropsHHs. Kaptep 24 po3TalloBaHWM Y HWKHIN YaCTUHI OBUMYHA i
3aKpMBaE KpVBOLUMMHO-IATYHHUIA MexaHi3m. KomiHyactui Ban 19 y noegHaHHi 3 waTtyHom 21 Ta
NopLIHEM 22 YTBOPKE KPMBOLUMMHO-LUATYHHUA MEXaHi3aM, SKMW npautoe y B3aemogil 3i CTiHKamu
umningpa 23 Ta KapTepom 24, BUKOHYHUN (OYHKLIKO HWKHBOMO By3ra CUCTEMW MalleHHS. Y npoueci
poboTN YacTMHA MAacCTWUIbHOI KOMMOHEHTM MNaNMBHO-MOBITPSIHO-MACTUIIbHOI CyMillli, WO ocigae Ha
CTiHKax uuniHgpa 23 i y kapTepi 24, NOBTOPHO MEPEHOCUTBLCHA ra3ogMHaMIYHMMK MNynbcauiaMn y
HanpsiIMKy OO 30HW TOfloBKM 6noka uuniHgpa 4 Ta MexaHiYHO-MPYXUHHO-BaXiNbHOI CUCTEMMU
rasopo3nofifibHOro MexaHiamy 17, niaTpumMytoum LUPKYnsiUdinHe MalleHHs eneMeHTiB ABUryHa
BHYTPILWHLOrO 3ropsiHHa 6e3 okpemoi MacnsHoi BaHHM. Hanpsamkum pyxy RanuBHO-MOBITPSHO-
MacTUNbHOI CymiLi BigNOBIgaloTb No3HaveHHaM 27, 28, 29 Ta 30 y nepeniky NOCnigoBHOCTEN.

Takum 4YMHOM, (PYHKUIOHANbHO-NMPOCTOPOBUA KOHTYP CUCTEMM MaLLEHHS YyTBOPEHO MNOCIiAOBHO
3'egHaHVMK By3namu: nanueHum 6akom 1 — kapbropaTopom 2 — BNYCKHMM KOMEKTOPOM 3 — BMYCKHUM
TpakTomM 5 i3 BXigHOW Tpyb4yacTo MNOPOXHWHOK 6 — KManaHHOK MOPOXHUHOK 7 3 BMYCKHUM
knanaHoMm 10 — Hackpi3HUM KaHaroM 9 — BHYTPIWHIM NPOCTOPOM rOMoBKM Onoka uuniHgpa 4 nig
KnanaHHOI KPULLKOK 8 — MeXaHiYHO-NPY>KUHHO-BaXIifNbHOK CUCTEMOIO ra3opo3noAiNbHOro MexaHiamy
17 y koxyci 18 — kynadkamu 13, 14 i 3ydyactum konecom 15 po3noainbHOro kKynavkosoro Bana 12 nig
KpULLKOK 16 — no3aoBxHiMu 3ydusimm 20 koniHyacToro Bana 19 — koniHdactum Banom 19 — cTiHkamu
umningpa 23 — kaptepoMm 24, 3 nojanblMM  LUUKIIYHUM MNOBEPHEHHAM MNasfiMBHO-MOBITPSHO-
MacTUMbHOIO aepos3ofiio 3a paxyHOK nynbcauidi rasognMHamidyHOro TUCKY Ta WMOro MOBTOPHUM
HaaXO4KeHHAM OO BMyCKHOro Tpakty 5. Okpema knanaHHa nopoxHuHa 25 ronosku 6noka uuningpa 4
ANs BUMYCKHOro knamaHa 11 Ta oOkpemun BUMNYCKHMM TpakT 26 ronosku 6noka uuniHgpa 4
KOHCTPYKTMBHO pO3fifieHi 3 KnanaHHOK MOPOXHWMHOKW 7 BnyckHoro knamaHa 10 i 3 BxigHowo
Tpyb4yacTol MOPOXHUHOK 6 BMYCKHOTO TPaKTy 5, WO BUKNKOYaAE NpaAMi NepeTokn n 3abesnevye
KepoBaHe (hopMyBaHHS MACTUIbHOI MMIBKM Y KOXHINA 30Hi.

OTxe, YCi KOHCTPYKTMBHI €neMeHTM CUCTEMM MAaLLEeHHA [ABWUIYHA BHYTPILWHBLOTO 3roOpsiHHS
B32EMONNOB'A3aHi MiX cOo0OK Ta YTBOPHOIWTbL Oe3nepepBHUMI MapLUpYT Pyxy NannBHO-MOBITPSHO-
MacTUNbHOI cyMiwi Big kapGropaTopa 2 0o pobo4yoi kKaMepw 3ropsiHHA | BHYTPILLHIX BY3MiB ABUIyHa,
3abe3nevyoun iX MalleHHs, OXONMOMKEHHA Ta MiABMULLEHHSA pecypcy pobOoTU ABUryHa BHYTPILLIHLOIO
3ropsiHHS.

PoboTa cuctemn MalleHHs ABUryHa BHYTPILLHBOIO 3ropsiHHSA BiAOyBaETLCS TaKUM YMHOM.

Y nanuBHoMmy Gaky 1 nonepegHbO roTylTb MANMBHO-MACTUIbHY CYMill LUMASIXOM 3MillyBaHHS
©eH3uHy mapku A95 abo A100 3 gBOTaAKTHUM 6€330MbHUM MaCTUMOM Y CMiBBIAHOLIEHHI, HanNpuknaza
30 : 1, ane He obmexytouunch uum. lig gieto po3pimkeHHs, CTBOPHOBAHOIO TaKTamMu BMYCKY, NanvuBHO-
MacTuibHa CymiWw HagxoauTb Yy Kapbiopatop 2 (no3. 27, kpecn.), Ae 3MilyeTbCA 3 MOBITPSM,
YTBOPIOHOYM NanvBHO-MNOBITPSAHO-MACTUIbHY CyMill HEOBXiaHOro cknagy.

I3 Buxoay kapblopaTtopa 2 nanvBHO-MNOBITPAHO-MACTUIbHA CyMill MOAETHCSA Y BMYCKHUIN KONEKTOP
3 (27, kpecn.), KU repMETUYHO CTUKYETBCSI 3 BMYCKHUM TpakToM 5 ronoeku 6noka umnivapa 4. dani
CYMIiLL MpOXoauTb Yepes BXigHY Tpyb4yacTy NOPOXHUHY 6 BMNYCKHOrO TpakTy 5 i HAAXoAWTb Yy KnanaHHy
NOPOXHWHY 7, e yepes BnyckHWi knanaH 10 notpannde B uuninap 23 (28, kpecn.). OgHovacHo
YacTUHa NanUBHO-MNOBITPSIHO-MACTUIBHOI CYMiLli CNPSIMOBYETBLCH Kpi3b HACKpi3HWUIA kKaHan 9 nia KyTom
B Mexax Big 30° go 65° (y Havkpalwimx Bunagkax peanisauii KopucHol mofeni nig kytom 45° y
BHYTPILWHIA MpocCTip nig knanaHHow kpuwkoto 8 (29, kpecn.). Lle 3abesnevye HaaxomkeHHs
aepo30SIbHOI (hasm MacTuna y 30HU MeXaHiYHO-MPYKMHHO-BaXifbHOT cuctemmn 17 rasopo3nofinibHOro
MeXaHi3my, po3MmiLleHi Nig knanaHHoK kpuwkoto 8 (29.1, kpecn.) Ta y koxyci 18 (29.2, kpecn.). Oani,
nig yac poboTM ABUryHa, UA YacTMHA NanMBHO-MOBITPSHO-MACTUMBHOI CyMmiWwi noTpannse i3
BHYTPILLUHLOrO MPOCTOPY Nif KNanaHHOK KPWULLKOK 8 y BHYTPILLHIA NpOCTip Koxyxa 18 mexaHidyHo-
NPYXMHHO-BaXiNbHOI cuctemMn 17 rasoposnodinibHOro MexaHi3my, MOTiM Yy BHYTPILHI NpOCTip nig
Kpywkoo 16 posnoginbHoro KynavkoBoro Bana 12 Ta B kapTep 24. Takmm 4YMHOM, 3a3HaudeHi
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BHYTPILLIHI NpOCTOpW 3a3Ha4YeHUX BY3MiB YTBOPKKTb CMINbHUMA CMONy4YeHUA MNPOCTIP MaLLeHHd, Y
Mexax SIKoro 3abesnevyeTbCs LMPKYnsLis nanvBHO-NOBITPAHO-MACTUMBHOI CyMilli MO 3aMKHEHOMY
KOHTYpY. 3aBAsku 3'€QHAHHI0 LbOro MPOCTOPY 3 BMYCKHWM TPakTOM 5 yepes HacKpisHun kaHan 9,
aeposofibHa MacTunbHa dasa nig gieto razoguHamMivHUX Nynbcauin PiBHOMIPHO PO3MNO4INAETbLCA MiX
ycima 30Hamu - Big ronoBku 6noka uuniHgpa 4 0o kaptepa 24 (i y 3BOPOTHOMY HarnpsiMKy Takox),
3abesnevytoun cTabinbHe 3MaLLEHHS BY3niB i TEpTbOBUX Map ABMIyHa, Npo Lo 3a3Ha4yeHo garni.

MoTik NanMBHO-MOBITPAHO-MACTUMNBLHOI  CyMillli, NOTPaNMAAlYM Ha efemMeHTU KranaHHOro
MEXaHi3aMy Ta Ha efleMEHTU MeXaHiYHO-NPYKUHHO-BaXINbHOT cuctemmn 17, CTBOPIOE TOHKY MacTUIbHY
NNiBKYy Ha KOHTAKTHMX MOBEPXHSIX LUTOBXauiB, NPYXWH i OBOMMEUYMX BaXeniB, WO 3HWXKYE TepTa
€rieMeHTIB KnamnaHHOro MexaHiaMy Ta efneMeHTIB MeXaHiYHO-MPYXMHHO-BaxinbHOi cuctemun 17
ra3oposnoaifibHOro MexaHiamy i BTpaTu NOTYXHOCTI.

Mig yYac nepworo TakTy BNYCKY, KONW MOpLleHb 22 pyxaeTbCsa OOHU3Y, Y Kamepi 3ropsHHSA
YTBOPIOETLCH 30HA TMOHMXEHOro TUCKY, WO 3abesnevyye eeKTMBHE BCMOKTYBaHHS NanvBHO-
NOBITPAHO-MACTUIBLHOI CYMillli HE NULLIE Yepe3 KnanaHHyY NOPOXHUHY 7, a 1 Yepe3 HACKPi3HMIM KaHan 9
i3 BMYCKHOro TpakTy 5 A0 BHYTPILWWHbOrO MPOCTOPY ronoBku 6noka uuniHapa 4 nig KnanaHHO
Kpuwkoro 8. TakuM YMHOM (POPMYETLCA MNEPBUHHUIN PYyX MANMBHO-MOBITPSAHO-MACTUNBHOI CyMiLLi
3BEpXY-O0HN3Y Kpi3b YCl0 CUCTEMY - Bid ronoBku 6noka umniHgpa 4 oo kapTepa 24.

MMig yac gpyroro TakTy, KOnNu BnyckHuin knanaH 10 3a4nHAETLCS | NOPLUEHb 22 NOYMHAE PYX Yropy,
YTBOPIETLCA iHepuiiHe "3gaBntoBaHHS" 3anMLLIKOBOI NanMBHO-MOBITPSIHO-MACTUIBLHOI  CyMilli Y
BMYCKHOMY TpakTi 5, WO Cnpu4MHAE JoOaTKOBE MPOLUTOBXYBaHHA aepo30fto Yepes HACKPI3HUIM KaHan
9 y NpocCTip nig KrnanaHHOK KPULLKOK 8. Y uen MOMEHT Yy 30Hi Haj 3akpuTUM BNYCKHUM knanaHom 10
CTBOPIOETLCH  KOPOTKOYACHWMA  HAAMNWULWIKOBUA TUCK, SKWW CNPUSIE MPOHUKHEHHIO  MacTUNbHOI
KOMMOHEHTU B MEXaHiYHO-MPYXMHHO-BAXiNbHy cuctemy 17 rasopos3noginbHOro MexaHiamy Ta
noAanbLUOMY 1T MEPEHECEHHI0 AOHU3Y - y KapTep 24.

Mig yac poboTtn aBuryHa i, BiAMOBIAHO, CUCTEMM MaLLEHHS!, YacTUHA MacCTWUIbHOI KOMMOHEHTM
ocigae y 30Hi 3yb4yacToro 3adensieHHss Mixx kynadkammu 13, 14, sybuactnm konecom 15 po3snoginbHoro
KynaukoBoro Barna 12 Ta nosgoBxHimu 3youammu 20 koniHyactoro Bana 19 (29.3, kpecn.), amallyoum
noBepxHi TepTs nepeaadvi. MNMpn noganbLwin poboTi ABUryHA YTBOPEHMWIA aepo3ofib i KpanniMHHa dasa
MacTuna NepeHoCcATbLCA rasoanHamMiYHMMK Nynbcauismu AOHU3Y - Y 30HY umniHapa 23 Ta kapTepa 24,
A€ 3MaLlylTbCA CTiHKM uMniHapa, watyH 21 i nopweHb 22 (29.4, kpecn.). Hagnuwwikm mactunbHOT
nniBkK, AKi He 3ropinu nig 4Yac pobo4oro UMKy, MPUPOAHO MOBEPTAlTLCA Yy BUMMALI TyMaHy A0
BEpXHbOi YacTuHu cuctemu (30, Kpecn.) 3a paxyHOK 3MIHHOMO TUCKY Ta MPMPOAHMX Nyrnbcauin y
KapTepi 24, yTBOPIOOYM 3aMKHEHUN LMPKYNALINHUA KOHTYP 6€3 BMKOPMCTaHHA MacnsiHOi BaHHM abo
Hacoca y cknafi CMCTeMn MaLLEeHHS ABUrYHa BHYTPILUHBOMO 3ropsiHHS.

Takum 4mMHOM, nig yac poboTu ABUryHa i, BigNoOBIOHO, CUCTEMU MALLEHHSI, OAHOYACHO AiloTb ABI
cunu, wWwo 3abesneyyoTb NOCTIMHWI PYX NanNMBHO-MNOBITPAHO-MACTUMNBbHOI CYMiLLli:

- BCMOKTYBaHHA nig Ai€t0 pO3PifAXEeHHA Yy BMYCKHOMY TpakTi 5, KnanaHHin MNOPOXHWHI 7,
HacKpisHOMY KaHani 9, y npocTopax MexaHi4HO-MPYXMHHO-BaXinbHOI cuctemn 17 razopo3noginbHoro
MeXxaHi3My Ta kapTepa 24;

- iHepuiiHe 30aBniOBaHHA 3arnMLIKOBOI MNanMBHO-MOBITPSHO-MACTUNBLHOI  CyMiwi nig  Adieto
aTMocdepHOro TUCKY Ta Nynbcadin nig Yac 3akpuTTda knanaHa 10.

Y npoueci pobOTM CUCTEMM MaLLEHHS [OBWUryHA BHYTPILWHLOIO 3ropsiHHA 3abe3nevyeTbest
©e3nepepBHa 3miHa gas:

- TAKT BMYCKY i 3ropsiHHA (hOPMYIOTb OCHOBHWIA MOTIK aepo30rto y BXIiAHIN TpybYacTii NOPOXHUHI 6
BMYCKHOrO TPaKTy 5 Ta KnanaHHin NOPOXHWHI 7 BNyCkHOro knanaHa 10, e 0CHOBHa YacTMHa NanuBHO-
NOBITPAHO-MACTUIBHOI CyMiLi NoTpannse B uuniHgp 23, a iHwa YyacTuHa Yyepes HacKpi3HUA kaHan 9 -
Y BHYTPILLHIN NPOCTip ronoskx 6roka uuniHapa 4 nig knanaHHOK KpULLKOHK 8;

- 3BOPOTHI nymbcauii B KapTepi 24 CApusAlOTb 3BOPOTHOMY MIAHATTIO MNanvBHO-NOBITPSHO-
MacTU/IBHOTO aepo30f0 Yy HanpsiMKy ronoBkM Onoka uuniHgpa 4, 3abesnevyoum peumpkynsuito
MacTuna;

-y pesynbTati (OpMyeTbCA CTabINbHUA 3aMKHEHWW KOHTYP MALLEHHs, SKAA NigTpUMmye
3MalllyBaHHsI BCiX BY3MiB - Bif KManaHHONO MEXaHi3aMy Yy BHYTPILUHbOMY MpPOCTOpi ronoBku 6roka
uuniHapa 4 nig KnanaHHOK  KPULLKOKD 8 [0 MeXaHiYHO-MPYXMHHO-BaxinbHOi cuctemun 17
rasopo3nopfinbHoOro MexaHiamy Ta 40 KpMBOLLMMNHO-LLATYHHOrO MexaHi3My i CTIHOK uuniHapa 23

3aBasiKM Taki UMPKYNSLIVHIA CXeMi cucTeMa MalleHHs 3abesnedye:

- piBHOMipHE 3MaLlyBaHHS yCiX TepTboBUX Nap 6e3 yTBOpeHHs "Cyxumx" 30H;

- 3HWXKEHHS NOKanbHMX neperpisiB ronosku 6rnoka unniHgpa 4 i kaptepa 24;

- CTabinbHICTb MacTUIbLHOI NNiBKM B yCboMy poboyomy giana3oHi o6eptis (2000-9200 o6/xB);

- 36inblEHHA MK IHTepBanbHOro pecypcy TEXHIYHOro obCnyroByBaHHA OBWryHa BHYTPILIHLOrO
3ropsiHHst 06'emom Big 30 go 70 cm® go 20-50 rognH 6e3 4oAaTKOBOrO AeMOHTaxy abo 3mallyBaHHS.
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lMpomucnoBa npuaaTHICTL Ta Npuknag, peanisaLii cucTeMu MaLleHHs.

Cnctema MalleHHs [OBUryHa BHYTPILWHBOrO 3ropsiHHA € MPOMWUCIIOBO MPUAATHOW, OCKINbKM
KOHCTPYKTMBHO Ta TEXHOMOriyHO Moxe OyTu peanizoBaHa 3 BUKOPUCTaAHHSM BiJOMUX Mmartepianis,
CTaHOApTHUX TEXHOMOrYHUX npoueciB i obnagHaHHA ANs BUIOTOBMEHHS OBWUMYHIB BHYTPILLUHBOIO
3ropsiHHA Manoi NOTYXXHOCTI.

YCi KOHCTPYKTUBHI €NeMEHTN CUCTEMW MALLEHHsI - NanuBHUM Oak 1, kapbiopaTtop 2, BMYCKHUIA
Konektop 3, ronoeka 6noka uuniHgpa 4 i3 BNyCKHUM TPakTOM 5 Ta BXigHOK Tpyb4acTO MOPOXHUHOK
6, KnanaHHi NOpPoXHWMHWM 7 i 29, KnanaHHa Kpuwka 8, HacKpisHMW kaHan 9, BnyckHun knanadH 10,
BUNYCKHWI knanaH 11, po3nodinsHnin kynadkosuin Ban 12 3 kynadkamu 13 i 14 Ta 3ybyactum konecom
15, kpuwka 16 poO3nNOAINBHOrO KynaykoBOro Bana, MeXaHiYHO-MPYXUHHO-BaXinbHa cuctema
rasoposnoainbHOro mexariamy 17 y koxyci 18, koniHyactui Ban 19 i3 no3gosxHimu 3ybusamu 20,
waTtyH 21, nopLueHb 22, unniHap 23 Ta kapTep 24 - Hanexartb 40 CTaHOAPTHUX eNTEMEHTIB KOHCTPYKLUIT
OBUTYHIB BHYTPILIHLOrO 3rOPSHHA W MOXYTb OyTW BUIOTOBNEHI 3 BMKOPUCTaAHHAM ICHYHOYMX
TEXHOMOoriYHMx 3acobiB cepinHoro BMpobHULTBA.

EdekTuBHIiCTb i cTabinbHiCTb poOOTM CUCTEMM MaLLEHHSI MiOTBEPAXEHI eKCnepuMeHTanbHO Ha
npuknagi ogHOUUNIHAPOBUX YOTUPUTAKTHUX aBiauilHUX ABWIYHIB BHYTPILUHBOIO 3ropsiHHSA 3 pobounm
06'em 49,4 cm® Ta 3 pobouunii 06'emom 40,62 cm3, y SIKMX 3aCTOCOBAHO 3a3HAYEHY CUCTEMY MaLLeHHS
0e3 macnsHoi BaHHW. BunpoOyBaHHs nokasanu, WO peanisoBaHa CXeMa CUCTEMM MalleHHs
3abesnevye crany UMpPKynsUito NannmBHO-NOBITPSIHO-MACTUITbHOI CyMilli B yCbOMY Aiana3oHi obepTiB
koniH4yactoro Bana Big 2000 go 9200 o06/xB, piBHOMipHE 3MallyBaHHs BCiX TepTbOBUX nap,
BiACYTHICTb NOKanbHWX MeperpiBiB, a TakoX MiABULLEHHS pecypcy poboTn ABUryHa BHYTPILHbOMO
3ropsiHHa Ao 100 roguH i 36iNbLUEHHS MK iHTepBanbHOro TEPMiHY TEXHIYHOro obcnyroByBaHHs Ao 20—
50 roguH.

TakMM 4YMHOM, CMUCTEMA MaLLEeHHS [OBUryHa BHYTPIWHBOrO 3ropAHHA € TEeXHOMOriYyHO
BiATBOPIOBaHO, CTabinbHOW B ekcnnyaTauii, npuaaTHOO AN NPOMMCAOBOro BMPOBHMLTBa Ta MOXe
OyTn peanizoBaHa, Hanpuknag, y cknagi ogHOUMMIHAPOBUX YOTUPUTAKTHUX OBUIYHIB BHYTPILLUHBOIO
3ropsiHHs o6'emom Big 30 o 70 cm3, 3okpema Ans aBiauiiHMX NOPLLUHEBMX ABUIYHIB, SKi MOXYTb OyTK
3acTocoBaHi y ckragi aeiamogenen, 6e3nminoTHUX niTanbHWX anapatax Ta B iHWMWMX KOMMAKTHUX
€eHepreTMYHnX YyctaHoBkax. KpiMm aBiauiiHMX [OBUryHIB CUCTEMA MaLLEHHS TakoX Moxe OyTu
3acTocoBaHa y Cknafi ABUIYHIB BHYTPILLUHBOIO 3ropsiHHA ONS iHWWX MOPTaTMBHUX E€HEpPreTUYHUX,
CWMOBWX i TPAQHCMOPTHUX YCTAHOBKaX.

Onuc i npuknag NpPOMMUCIIOBOrO 3aCTOCYBaHHS CUCTEMM MaLLEHHA HaBeOEHMI BULLE SK KpaLlin
npuknag 34inCHEHHS.

Cuctema MalleHHs OBUryHa BHYTPILLIHBOrO 3ropsiHHA BignoBigae yciMm BMMOram ii 3aCTOCyBaHHS i
3aranbHONPUHATAM MNpaBunam 6Gesnekn ekcnnyaTauii NoAiGHNX KOHCTPYKTUBHWUX CUCTEM Yy cknagi
ABUTYHIB BHYTPILLHBOIO 3ropsiHHA B Pi3HOMaHIiTHUX ymoBax poboTu Ta ekcnnyartadil.
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[EnekTpoHHun pecypc]. — Pexum poctyny: https://www.stihl.co.uk/en/stihl-technology/engine-
technology/4-mix-engine, gata 3BepHeHHs 02.11.2025.

2. Beb-cant "THE MODELLING HUB RCME&™ Engines NGH GF38 by Kevin Crozier 6 April
2021. [EnektpoHHWMA pecypc]l. — Pexwum poctyny: https://www.modelflying.co.uk/ngh-gf38/, pata
3BepHeHHs 04.11.2025.

3. Beb-cant "O.S. ENGINES MFG. CO., LTD.": O.S. ENGINE GF40 INSTRUCTION MANUAL.
[EnexkTpoHHMI pecypc]. - Pexxum aocTyny: https://www.os-
engines.co.jp/english/line_up/engine/air/single/img/manual/39400.pdf?utm_source, gata 3BepHEHHS
02.11.2025.

4. NMateHt PepepaTtnBHoi Pecnybnikm HimeyunHn Ha BuHaxig Ne DE 102005039315 B4, MIK
FO1M 3/00, ony6n. 18.06.2020 — HaNGNWXKYMIA aHanor.

5. Beb-cant "SAITO SEISAKUSHO CO., LTD.": SAITO FG-30B Instruction Manual.
[EnexkTpoHHun pecypc]. — Pexum poctyny: https://www.saito-mfg.com/PDF/instruction/eng/4st/FG-
30Bhp.pdf, nata 3BepHeHHs 07.11.2025.

®OPMYJIA KOPUCHOI MOZESI

1. Cuctema MalleHHs1 ABUTNYHA BHYTPILHLOMO 3ropsiHHS, WO MIiCTUTb nNanueBHun 6ak (1), kapbropatop
(2) onsa dopMyBaHHA NanNMBHO-NOBITPSHO-MACTUINBHOI CyMilli, BNYCKHWIA KonekTop (3), ronoBky 6noka
uuniHgpa (4) i3 BnyckHuM TpaktoMm (5), sikui mae BXigHy TpybyacTy NopoxHuHy (6) Ta knanaHHy
NMOPOXHWHY (7) i3 BCTAHOBMEHWM Yy Hin BnyckHMM knanaHoMm (10), a TakoX OKpemy KnanaHHy
NOPOXHWHY (25) i3 BCTAHOBNEHVMM Yy Hill BUMNYCKHMM knamaHom (11) Ta BUMNYCKHUIA TpakT (26),
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KnanaHHy Kpuwiky (8), sika repmMeTUyHO 3aKpuBae BEPXHIO YaCTMHY rorioBku Grioka uuniHapa (4) i
dopmMye BHYTPILLHIN NPOCTip ronosku 6rnoka uuniHapa (4) nig knanaHHo KpULLKOK (8), MexaHi4yHO-
NMPY>KUHHO-BaXIiNbHY CUCTEMY Tra30po3MOAiNibHOro MexaHiamy (17) y koxyci (18), po3noginbHun
kynadkoBun Ban (12) 3 kynadkamm (13), (14) Ta 3ybuyactum konecom (15) nig kpuwkow (16),
koniHyacTtui Ban (19), watyH (21), nopweHs (22), uuningp (23) i kaptep (24), sika Bigpi3HAETLCA
TVMM, WO Yy TiNi ronoBku 6rioka umningpa (4) BUKOHAHUI HAcKpi3HMIiA KaHan (9), Sknin po3TalloBaHWUi Yy
CTiHUi KnanaHHOi MopoXHWHWM (7) Hag Tapinkow BryckHoro knanaHa (10) i sikuiA cnonyyae BXigHy
Tpyb4yacty nopoxHuHy (6) BnyckHoro TpakTy (5) Ta KnamaHHy MNOPOXHWHY (7) i3 BHYTPILLHIM
NpOCTOPOM TrONOBKM 6rioka umniHgpa (4) nig KnanaHHOK KpWLWKOK (8), npy ubOMY BHYTPILIHIM
NPOCTOPOM nNiA KnanaHHOK KPULLKOK (8), BHYTPILWHIM NPOCTOPOM ycepeauHi koxyxa (18) mexaHi4Ho-
NPYXMHHO-BaXINbHOI CUCTEMU ra3opO3nOAiNbHOr0 MexaHiamy (17), BHYTPILWHIM MApPOCTOPOM nia
Kpuwkoto (16) posnodinbHOro KynadkoBoro Bana (12) Ta BHYTPIWHIM npocTopom KapTepa (24)
YTBOPEHO CNiflbHWUI CMOMYYEHWUIN NPOCTIP MAaLLEHHS, 3'€QHaHUIM N0 TEKYYOMY CepedoBULLY 3 BMYCKHUM
TpakToM (5) Yepes 3a3HaYeHUn HaCKpPi3HUA kaHan (9), NpY LUbOMY HacCKpi3HUA KaHan (9) BUKOHAHWN i
po3TawoBaHui nig KyTom y Mexax Big 30° oo 65° 4o no3goBXHLOI OCi ronoBky 6rioka umniHgpa (4),
Mae giameTp y mexax Big 1,8 4o 3,2 MM i BUKOHAHWIA 3 MOXITMBICTIO CNPAMYBaHHS YaCTUHU NanunBHO-
NOBITPAHO-MACTUIbHOI CYMillli 3 KynoSibHOi 30HW BMNYCKHOro TpakTy (5) y 3a3HayeHun CninbHUR
CMNOMy4YeHUNn NPOCTip MalleHHs1 Anst 3abe3neyYeHHsl HaaXOMXKeHHs1 aepo30S1bHOT MacTUIbHOI dasn Ao
€reMEeHTIB  MeXaHi4YHO-NPY>KUHHO-BaXIiNbHOI  CUCTEMW  ra3opo3nOAiNbHOro  MmexaHiamy  (17),
po3noAinbHOro Kynaykosoro Bana (12), koniHdactoro Bana (19) Ta kaptepa (24), i cuctema mMalleHHst
copmoBaHa 3 B3aEMOMOB'A3aHMX BY3riB Ta €MeMEeHTIB, CMoNyYyeHMX No TEKy4OMy CepepoBuLly B
3aMKHEHUW LIMPKYNSALIMHUIA KOHTYP NanvBHO-NOBITPSAHO-MACTUIBHOI CyMilli MO WAXy: nanveHMi 6ak
(1) - kapbropaTop (2) - BnyckHui komektop (3) - BnyckHMM TpakT (5) i3 BxigHow Tpyb4acToio
NOPOXHWHOK (6) - KNanaHHa MOpoXHWHa (7) 3 BAyCkHUM knanaHoMm (10) - HackpisHun kaHan (9) -
BHYTPILWHIN NpOCTip Mig KnanaHHoo Kpuwkow (8) - koxyx (18) mexaHi4YHO-NPY>KUHHO-BaXinbHOI
CHUCTEMU ras3opo3nofinbHoro mexaHiamy (17) - kpuwka (16) po3nogineHoro kynavkosoro Bana (12) 3
kynaukamu (13), (14) i 3ybyactum konecom (15) - koniHyacTui Ban (19) - kapTep (24) - CTiHKK
uuniHgpa (23) i3 UUWKNIYHUM MOBEPHEHHSIM aepo30SiH0 ManvBHO-MOBITPAHO-MACTUMBHOI CyMiLli Y
HanpsMKy BMYCKHOrO TpakTy (5).

2. Cuctema 3a n. 1, gka BiAPI3HAETBLCA TUM, O KyT pO3TallyBaHHA HACKpi3HOro kaHany (9)
CTaHoBUTbL 45°,

3. Cuctema 3a n. 1 abo 2, sAka Bigpi3HAETbLCA TUM, LLO AiaMeTp HaCKpi3HOro kaHany (9) cTaHOBUTb
Bia 2,1 oo 3,1 mm.

4. Cuctema 3a n. 1, sika BiAPI3HAETbCA TVMM, LLO PO3MOAiINbHUIA KynadkoBun Ban (12), 3ybuacte
koneco (15) ta kynauku (13), (14) BUKOHaHI SIK €4MHA MOHOJSIITHA CYLiNbHOTOYEHa AeTarb.

5. Cuctema 3a n. 1, gka Bigpi3HAETLCA TUM, WO Kynaydku (13), (14) MaloTb TaHreHuiansHUM Npodinb
i3 CUMETPUYHUMY BOKOBUMU CTOPOHAMM.

6. Cuctema 3a n. 1, Aka BigpI3HAETbLCA TUM, WO KoniH4YacTuin Ban (19) BMKOHaHWWA y BUNAAI
MOHOSMITHOI  CYLiNbHOTOMEHO! AeTani, WO MICTUTb KPUBOLUMMNHY LLOKY, LWAaTyHHY LWWWIAKY Ta
OanaHcyBanbHi nNpoTuBarvM, nNpuM UBOMY MepedHst YacTuHa KoniHvactoro Bama (19) BuKOHaHa
CTYyNiHYacTO [ANA BCTAHOBIEHHA Ta dikcauil By3na KpinneHHs, a B LUeHTpanbHil YacTUuHI
KoniHyacTtoro Bamna (19) posTawoBaHi No3goBXHi 3y6ui (20), sAkMMKM yTBOpeHe npsiMme 3ybuacTe
3a4enneHHs i3 3ybyactum konecom (15) po3noginbHOro KynaykoBoro Bana (12) i3 3abesneyvyeHHaAm
KiHeMaTU4HOro NPMBOAY ra3opo3nofinbHOro MexaHiaMy 6e3 NpoMibKHUX Nnepeday, NPUYOMy 3asHayeHe
3a4enneHHs po3TalloBaHe BCepeauvHi CifbHOro CromyyYyeHoro NpocTopy MaleHHs i MpUMCTOCOoBaHe
ONA  OOHOYaCHOro 3MallleHHs] eneMEeHTIB Uuiei 3ybdacToi napu nanmBHO-MOBITPSHO-MACTUITbHOK
CYMiLLLLIIO.
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